Intermolecular phosphorylation of insulin receptor as possible mechanism for amplification of binding signal.
Clustering of cell-surface insulin receptors has led to the speculation that intermolecular phosphorylation of unoccupied receptors catalyzed by ligand-occupied receptors within the cluster could be a mechanism by which the insulin-binding signal is amplified. We examined whether insulin receptors can be phosphorylated by an intermolecular mechanism. In this study, we used highly purified insulin receptors isolated from rat liver plasma membranes and human placental membranes. Rat liver insulin receptors were "activated" by incubation with 10 nM insulin in the presence of ATP. Subsequent to removal of insulin by immunodepletion, these receptors were used as an enzyme source to study phosphorylation of unphosphorylated "substrate" human receptors. Initially, we found no evidence that the addition of activated rat receptors increased phosphorylation of human receptors, when assessed by immunoprecipitation with a human-specific monoclonal antibody. To examine the possibility that these negative results were due to insufficient receptor concentration, activated human receptors were mixed with unphosphorylated substrate receptors at concentrations up to 60 micrograms/ml. In this study, we found that addition of activated receptors resulted in increased phosphorylation of the substrate receptors at the highest concentrations employed. These are the first data indicating that insulin receptors per se are capable of intermolecular phosphorylation. In vivo, this could be the initial step in amplifying the insulin-binding signal.